The introduction of molecular methods has revolutionised the diagnostic microbiology in the last 5 years. This new paragdigm is basically changing the laboratory diagnosis since these techniques do not identify any more antigens, but genetic sequences specific for each selected microrganism. The introduction of the polymerase chain reaction (PCR) techniques and other nucleic acid based amplification technologies (NAATs) has opened a new era by allowing detection of microorganisms that were previously difficult or impossible to detect by traditional microbiological methods. Later, with the advent of multiplex PCR, real-time PCR and then microarray technology and improvements in efficiency through automation, the role of molecular methods has further increased and this development is still going on (11) .
The field of application of the molecular methods includes all the branches of microbiology with extensive implementation also in epidemiology and infection control.
The molecular biological techniques has been therefore introduced in the different diagnostic algorithms for the identification of the different etiologic agents of infection: this has lead to the possibility of identifing pathogens in the very early stages of infection. Moreover, molecular methods have also allowed to identify microorganisms whose isolation is difficult or yet not achievable by conventional methods (9) . In the field of virology, PCR technology has now only an intermediate position between the viruses isolation in cell culture that has well known drawbacks and difficulties and the serological tests that are very often unhelpful in achieving a complete diagnosis. Similarly, in the field of bacteriology, many different molecular methods have been applied to the detection of bacteria for which culture is difficult or impossible in the routine microbiology laboratory. Moreover, the sensitivity and time requirement of culture based techniques are largely influenced by many factors (e.g. previously and/or concurrent antimicrobial treatment). The use of molecular methods has been also proven to greatly enhance the sensitivity of tests for stool and blood parasites, since most of these organisms are not routinely cultivable and microscopy or serology are by far less sensitive and quite often of limited clinical relevance.
The molecular technologies have also been included in the routine workflow for the monitoring of several viral infections, such as HCV, HIV and HBV. In the filed of virology the molecular quantification of the load of viral nucleic acid is currently the corner stone used to stage disease activity, to predict the progession of the disease and to monitor the efficacy of antiviral specific therapy (5, 7, 8, 13) . In bacteriology this methods can be applied to those severe bacterial infections that require an early diagnosis for the rapid implementation of a pathogen driven antibiotic therapy, such as sepsis. In addition the elevated sensitivity and rapidity and the independence from the use of antimicrobic drugs makes these methods the ideal techniques to identyify all the cases in which a chemoprophylactic intervention plays a crucial role in the prevention of secondary infections among close contacts such as for meningococcal disease (2, 3, 12) .
Moreover, molecular methods have been applied to the study of HCV and HIV genotyping that is of outmost importance for the implementation of specific therapeutic protocols. Genotyping by molecular methods is also the basic tool for the identification of the oncogenic genotypes of HPV (1, 4) . In general, nowadays the detection of specific bacterial genes that cause phenotypic resistance to antibacterial drugs or the identification of antiviral drug resistance related SNPs in the genome of either HCV and HIV are only ideintified by nucleic acid amplification and sequence analysis.
The use of molecular technologies has been recently very useful in the management of emerging (or re-emerging) infectious disease, since their rapidity and sensitivity can be of great help in the rapid investigation and management of outbreaks. The advent of molecular epidemiology has thus revolutioned how outbreaks are investigated and managed.
The use of molecular tecniques (based on amplification and sequencing) has recently become a commonly used approach to identify bacteria and fungi from clinical samples: these methods are generally targeted at the 16S sRNA bacterial gene or 18S rRNA fungal gene that are considered as very conserved region of the genome, so that the amplicons are Sanger sequenced and identification is achieved by comparing the obtatained strand with those available from many different web data bases (6) . In the last three years, the Next Generation (10) .
In addition to the higher sensitivity and the faster turn around time compared with culture based methods, molecular techniques can identify multiples targets in one single run, as for the use of microarrays and multiplex real-time amplification. These multiparametric methods allow to identify simultaneously a range of pathogens for each individual single disease: this is what today is defined as the syndromic microbiologic approach that has demonstrated a proven efficacy in sexually transmissible and respiratory infections.
Molecular methods have, therefore, transformed the diagnostic approach to infections and the way in which laboratories identify the pathogenic agents. These methods are more sensitive, more specific, faster and can identify simultaneously more pathogens, compared to the most traditional methods: at the overall evaluation is reasonable to state that the introduction of these technologies are decreasing the hospital length of stay, optimising the treatment selection and the antimicrobial stewardship. Given the daily increasing use of molecular techniques in the microbiologic workflow, the cost of molecular methods is decreasing day after day thus allowing a widespread use. The introduction of point of care (POC) tests, for example, has allowed the use of molecular methods also in developing countries where the laboratory resources are limited. Apparently the wide introduction of molecular techniques have brought several advantages in the field of diagnostic microbiology, with a few drawbacks. The most relevant of these disadvanteges is nowadays strongly emerging in the daily clinical practice: how should we to interpret the results obtained by some of these molecular methods? What is the relevant information provided?
It is now becoming more and more common that more than one potentially pathogenic microrganism is detected by real time multiplex PCR methods applied to syndromic infection. Thus identication of more a than one genomic specific sequence belonging to pathogenic or even only potentially pathogenic germs has opened a wide debate about the clinical meaning of these results: should we re-think the etiologic concepts about the causes of infective illness such as the gastro intestinal syndrome or the upper respiratory tract infections? Do we have any clue to establish if these multiple identifications are truly related to the etiology of the infections or they are rather generated by something similar to just colonization? Another intriguing hypotesis to explain these potential multiple etiologies for diseases that have been until the advent of molecular methods just linked to one single microrganism could be the persistance of genomic fragment after the disruption of the microbes: no data are available about how long this phenomenon of genetic persistance could last in selected districts of the human bodies.
Another important issue related to the management of data derived from the implementation of high throughput technologies, such as the NGS, to the microbiologic workflows is related to the best way to manage such an enormous amount of information: of course the best option is currently to set up a collaborative plan with bioinformatic experts. Of course this approach could only be fruitful if the microbiologists would work in a strict and reciprocal way with bioinformatics.
The wide use of molecular techniques even in bacteriology has prompted to the necessity to coin a new definition for the detection of bacterial genome segments into clinical samples, and in particular in primary blood specimens: DNAemia. Now, what could be the true clinical meaning of DNAemia? It is of extreme relevance to underline that this result is likely of no clinical significance in the absence of signs and symptoms of bacteriemia and invasive infection. Evidence has been provided that the detection of bacterial DNA sequences is a quite common feature even in healthy blood donors. This consideration, overall, open a question: how can infection be differentiated from disease since the presence of nucleic acid does not necessarily correlate with the presence of viable organism? Additionally, the identified microorganisms could be commensal, colonizing bacteria or viruses that are not contributing to the clinical disease. Consequently it is becoming more and more crucial for the clinicians to achieve the capability to distinguish colonizers and contaminants from true pathogens, as well as to interpret the results of molecular methods. This can only be possible when a close collaboration between laboratory and clinicians is in place and effective. All the information about patients, therapy, specimens collection, storage and transport are becoming therefore crucial for the interpretation of the results obtained by using molecular methods. In other words, it is crucial to acquire the capability to interpret apparently discordant findings: e.g. blood colture results negative and molecular methods results positive for one or more microorganism, or viceversa. Nowadays, the possibility to add new test in the diagnostic workflow is likely on a monthly base and this would mean to have a larger, faster and stronger capacity to diagnose many infections. But adding new tests is also meaning to have more and more results to evaluate. Only a close collaboration among the different professionals involved can lead to a correct interpretation of the laboratory results and an optimal patient management.
